Old age and gender influence the pharmacokinetics of inhaled manganese sulfate and manganese phosphate in rats.
In this study, we examined whether gender or age influences the pharmacokinetics of manganese sulfate (MnSO(4)) or manganese phosphate (as the mineral form hureaulite). Young male and female rats and aged male rats (16 months old) were exposed 6 h day(-1) for 5 days week(-1) to air, MnSO(4) (at 0.01, 0.1, or 0.5 mg Mn m(-3)), or hureaulite (0.1 mg Mn m(-3)). Tissue manganese concentrations were determined in all groups at the end of the 90-day exposure and 45 days later. Tissue manganese concentrations were also determined in young male rats following 32 exposure days and 91 days after the 90-day exposure. Intravenous (54)Mn tracer studies were also performed in all groups immediately after the 90-day inhalation to assess whole-body manganese clearance rates. Gender and age did not affect manganese delivery to the striatum, a known target site for neurotoxicity in humans, but did influence manganese concentrations in other tissues. End-of-exposure olfactory bulb, lung, and blood manganese concentrations were higher in young male rats than in female or aged male rats and may reflect a portal-of-entry effect. Old male rats had higher testis but lower pancreas manganese concentrations when compared with young males. Young male and female rats exposed to MnSO(4) at 0.5 mg Mn m(-3) had increased (54)Mn clearance rates when compared with air-exposed controls, while senescent males did not develop higher (54)Mn clearance rates. Data from this study should prove useful in developing dosimetry models for manganese that consider age or gender as potential sensitivity factors.